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(54) LIQUID CRYSTAL ELECTRO -OPTICAL ELEMENT 

(57)Abstract: 

PURPOSE: To provide a liquid crystal electro-optical 
element using a light source such as a white light 
source and having a high contrast ratio and a high 
light transmission factor in the on-state by specifying 
the angle between the polarization axis of a polarizing 
plate and the rubbing direction in response to the 
initial state of liquid crystal and the retardation of a 
liquid crystal layer. 

CONSTITUTION: The inherent spiral pitch pO of a 
chiral nematic liquid crystal layer 21 is adjusted so 
that the twist angle in the initial state before voltage, 
is applied is made nearly &phiv;r against the angle 
&phiv;r of the rubbing direction applied to each 
orientation film 2. Angles between director vectors of 
liquid crystal molecules kept in contact with individual 
orientation films 2 and the substrate face in the initial 
state are in the opposite sign relation, and the twist 
angle of the liquid crystal layer 21 has two metastable 
states of nearly &phiv;rH- 180° and &phiv;r - 180° 

as the relaxation state after the pulse voltage is applied. The angle between the polarization 
axis of each polarizing plate 2 and one rubbing direction is set so that the contrast ratio 
between metastable states is made 2 or above in response to the product R (d. An) of the 
thickness (d) of the liquid crystal layer 21 and the apparent double refraction factor An and 
the value of &phiv;r. 
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* 


* 



d= 3.6, L= 3.60, L-c!n=0.360, W.l.=0.38~0.78 

[0 0 5 8] (1-9) R = 0. 4£>»g\ Z<D%g%z$: * [0 0 5 9] 
mi 0\C^jki~ o * [SlO] 

£ 1 0 



No. 


P 


P 


1+ 


I- 


CR 


T 


R 


1 


85 


5 


13.14 


0.02 


709.01 


0 


0 


2 


• 55 


-55 


0.70 


31.83 


45.49 


0 


o 


3 


60 


-60 


1.51 


34.68 


22.90 


0 


0 


4 


80 


-40 


1.31 


23.40 


17.92 


0 


0 


5 


70 


-70 


10.76 


40.68 


. 3.78 


* 


0 


6 


75 


-75 


18.06 


43. 10 


2.39 


* 


0 


7 


90 


40 


36.31 


16.21 


2.24 


* 


0 


8 


50 


0 


36.00 


16.49 


2.18 


* 


0 


9 


60 


-90 


17.92 


36.37 


2.03 


* 


0 


10 


90 


-60 


17.92 


36.37 


2.03 


* 


0 


11 


40 


10 


44.99 


23.00 


1.96 


* 


o 


12 


30 


-50 


• 13.53 


24.52 


1.81 


* 


o 


13 


60 


60 


39.66 


24.83 


1.60 


* 


0 


14 


0 


0 


39.62 


47.33 


1.19 


* 


* 


15 


10 


-10 


45.94 


43.11 


1.07 


* 


* 



d= 4.0, L= 4.00, L-dn=0.400, W.L. =0.38~0. 78 



0. 4 2(OS-S\ Z<Df& 40 [0 0 6 1] 

[111] 



[0060] (1-10) R = 

gz&m 1 1 i^-n 



(16) 4*BS¥6-2 3 5 9 2 0 

29 30 

3L 1 1 





P 


A 


1+ 


I- 


CR 


T 


R 


l 


175 


-85 


0.04 


14.96 


374.00 


0 


0 


2 


55 


-65 


31.59 


1.35 


23.40 


0 


o 


3 


170 


-m 


1.00 


22.84 


22.84 


0 


o 


4 


45 


-75 


26.55 


1.19 


22.31 


0 


o 


5 


90 


-30 


15.07 


0.83 


18.16 


o 


o 


6 


5 


65 


12.00 


0.74 


16.22 


o 


o 


7 


105 


-15 


10.00 


0,64 


15.63 


0 


0 


8 


70 


-20 


15.75 


3.60 


4.38 


* 


o 


9 


90 


-50 


31.02 


9.22 


3.36 


* 


o 


10 


150 


-35 


24.30 


44.20 


1.82 


* 


o 



d= 3.0, L= 3.00, L-dn=0.420, W. L. =(0.38""0.78) 



[0062] (1-11) R=0. 4 2 80^, Z<D * [0 0 6 3] 
jka** 1 2 td^"t\ * [tl2] 

M 1 2 



No. 


P 


ft 


1+ 


I- 


CR 


T 


p 


1 


175 


-85 


0.05 


15.80 


316.00 


0 


0 


2 


55 


-65 


30.51 


1.34 


22.77 


0 


o 


3 


50 


-70 


28.70 


1.27 


22.60 


o 


o 


4 


90 


-30 


15.48 


0.73 


21.21 


o 


o 


5 


105 


-15 


10.23 


0.51 


20.06 


o 


o 


6 


10 


70 


10.00 


0.54 


18.52 


0 


o 


7 


165 


-85 


1.80 


23.79 


13.22 


o 


o 


8 


90 


-50 


31.71 


8.77 


3.62 


* 


o 


9 


70 


-20 


13.50 


5.20 


2.60 


* 


o 


10 


155 


-40 


23.54 


■ 41.53 


1.76 




o 



d= 2.3, 1= 2.30, L-dn=0.428, W.L. =(0.38 - 0.78) 



[0064] (1-12) R=0. 4 4<Z>»g\ wCOjg 2& [0 0 6 5] 

AS:*1 X [113] 

$t 1 3 



No. 


P 


fl 


1+ 


I- 


PR 


T 


R 


1 


85 


5 


16.64 


0.05 


315.58 


o 


0 


2 


105 


-15 


0.38 


11.15 


28.98 


0 


0 


3 


150 


30 


1.35 


29.99 


22. 17 


0 


0 


4 


70 


-50 


1.25 


27.30 


21.90 


0 


0 


5 


55 


-65 


1.33 


28.88 


21.69 


0 


0 


6 


80 


10 


24.73 


1.32 


18.70 


0 


0 


7 


40 


-70 


1.48 


20.25 . 


13.65 


0 


0 


8 


100 


30 


25.20 


8.97 


2.81 


* 


o 


9 


75 


-75 


15.66 


43.46 


2.77 




o 


10 


50 


10 


44.68 


18.08 


2.47 


* 


o 


11 


75 


45 


47.38 


23.00 


2.06 


* 


0 


12 


80 


50 


47.57 


25.97 


1.83 


* 


o 


13 


10 


-30 


45.19 


30.00 


1.51 


* 


0 



d= 4.4, -L= 4.40, L-dn=0.440, W.L.=0.38~0.78 



[0 0 6 6] (1-13) R = 0. 4 5<Z>»g\ Z<D%± 



[0 0 6 7] 
[311 4] 



(17) M?6- 2 3 5 9 2 0 



31 32 

£ 1 4 



No. 


P 


n 


1+ 


I- 


CR 


T 


p 


1 


175 


-85 


0.05 


16.64 


332.80 


o 


q 


2 


100 


-20 


11.73 


0.41 


28.61 


0 


6 


3 


150 


30 


29.43 


1.36 


21.64 


0 


0 


4 


165 


.-85 


1.89 


24.74 


13.09 


0 


0 


5 


90 


-50 


32.40 


8.32 


3.89 


* 


o 


6 


120 


-90 


32.69 


47.52 


1.45 


* 


0 


7 


100 


50 


22.40 


31.05 


1.39 


* 


o 


8 


10 


10 


44.96 


39.00 


1.15 


* 


* 



d= 3.0, L= 3.00, L-dn =0.450, W.L. =(0.38*0.78) 



[00 6 8] (1-14) R = 0. 5 6^, ZCDfa * [0 0 6 9] 
1 5 \Z^-f Q * [^15] 

m i s 



No. 


P 


fl 


1+ 


I- 


CR 


T 


R 


1 


85 


5 


25.01 


0.21 


117.74 


0 


o 


2 


90 


10 


25.10 


0.29 


87.68 


0 


0 


3 


110 


-20 


0.41 


22.48 


55.13 


0 


0 


4 


75 


-5 


25.47 


. 0.50 


51.30 


0 


0 


5 


90 


-40 


1.94 


23.53 


12.11 


0 


0 


6 


70 


-90 


13.77 


42.63 


3.09 


* 


0 


7 


85 


35 


41.05 


14.20 


2.89 


* 


0 


8 


40 


-10 


43.19 


15.35 


2.81 


* 


0 


9 


135 


85 


42.26 


15.04 


2.81 


* 


0 


10 


100 


50 


42.85 


15.45 


2.77 


* 


o 


11 


20 


-30 


44.03 


15.88 


2.77 




o 


12 


120 


-50 


17.62 


42.85 


2.43 


* 


0 


13 


140 


-30 


17.66 


42.76 


2.42 


* 


o 


14 


140 


-50 


30.99 


39.52 


1.28 


* 


* 


15 


120 


-70 


32.44 


40.63 


. 1.25 


* 


* 


16 


160 


-30 


32.61 


40.44 


1.24 


* 


* 



d= 4.0, L= 4;00, L-dn=0.560, W.L.=0.38~0.78 



[0 0 7 0] (1-15) R=0. 6 4^, vlOjg 
%z%m 1 6 iZjjrt. 



[0 0 7 1] 

imi 6] 



(18) #H¥6 - 2 3 5 9 2 0 

33 34 

m 1 6 



No. 


P 


R 


1+ 


I- 


CR 


T 


R 


1 


85 


5 


29.95 


0.24 


124.72 


o 


o 


2 


80 


0 


30.27 


0.57 


53.28 


o 


o 


3 


90 


10 


30.06 


0 57 


52 80 


o 


o 


4 


170 


0 


15.97 


46.91 


2.94 




o 


5 


0 


-50 


41.86 


16.07 


2.60 


* 


0 


6 


40 


40 


15.37 


35.56 


2.31 


* 


0 


7 


100 


50 


42.88 


19.46 


2.20 


* 


0 


8 


175 


-5 


22.12 


46.84 


2.12 


* 


0 


9 


0 


0 


22.34 


47.20 


2.11 


*• 


0 


10 


60 


20 


37.23 


17.84 


2.09 


* 


0 


11 


100 


-80 


21.11 


43.84 


2.08 


* 


0 


12 


80 


80 


21.11 


43.84 


2.08 


* 


o 


13 


120 


70 


44.29 


21.85 


2.03 


* 


0 


14 


40 


0 


41.63 


24.18 


1.72 




0 


15 


20 


-20 


44.78 


28.91 


1.55 




0 


16 


60 


50 


22.42 


33.91 


1.51 


* 


0 



cl= 6.4, L= 6.40, L-dn=0.640, W.L.=0.38~0.78 



[0072] (1-16) R=0. 7 CO$&-g\ Z CDjgjg: * [0 0 7 3] 

&mi 7tc^i- 0 * imi 7] 

£ 1 7 



No. 


P 


ft 


1+ 


I- 


CR 


T 


R 


1 


175 


-85 


0.23 


32.52 


141.39 


0 


o 


2 


0 


-90 


0.22 


27.42 


124.64 


0 


o 


3 


170 


-90 


0.83 


32.85 


39.58 


0 


o 


4 


85 


15 


2.53 


36.34 


14.36 


0 


o 


5 


95 


15 


2.54 


33.71 


13.27 


0 


o 


6 


130 


-20 


25.35 


1.99 


12.74 


0 


o 


7 


20 


60 


19.46 


1.91 


10.19 


0 


o 


8 


90 


-85 


43.50 


12.31 


3.53 


* 


o 


9 


105 


50 


24.10 


48.34 


2.01 




o 


10 


150 


-50. 


23.75 


23.71 


1.00 


* 


* 



ci= 4.4, L= 4.40, L-dn=0.700, W. L. =(0.38"0.78) 



[0074] (1-17) R = 0. 7 2 CD^£\ ZCOfa [0 0 7 5] 

8{^-fo Sl8] 



(19) 'ffl^6- 2 3 5 9 2 0 

35 .36 

* 1 8 



No. 


P 


fi 


1+ 


I- 


CR 


T 


R 


1 


90 


0 


28.61 


0.13 


228.70 


o 


o 


2 


85 


5 


32.40 


0.18 


184.09 


o 


o 


3 


80 


0 


32.87 


1.01 


32.51 


o 


o 


4 


0 


20 


10.94 


42.46 


3 88 


* 


o 


5 


0 


30 


9.50 


36.45 


3.84 


* 


o 


6 


80 


-80 


12.26 


44.05 


3.59 


* 


o 


7 . 


175 


5 


14.19 


- 47.01 


3.31 


.* 


o 


8 


70 


-20 


33.64 


11.52 


2.92 


* 


o 


9 


120 


-60 


9.61 


25.40 


2.64 


* 


0 


10 


175 


-5 


17.59 


46.21 


2.63 


* 


0 


11 


90 


-90 


17.73 


45.23 


2.55 


* 


o 


12 


20 


-60 


39.55 


16.38 


2.41 


* 


0 


13 


60 


-20 


39.55 


16.38 


2.41 


* 


0 


14 


100 


40 


40.17 


19.46 


2.06 


* 


0 


15 


80 


40 


30.99 


16.30 


1.90 


* 


0 


16 


30 


-30 


46.40 


31.23 


1.49 


* 


0 


17 


160 


40 


21.34 


30.61 


1.43 


* 


0 



d= 4.5, L= 4.50, Ldn=0.72 , W.L.=0,38~0.78 



[0076] (1-18) R = 0. 7 8<7>»g\ Z<D%& * [0 0 7 7] 

gk&m 1 9 \Z7jk-f a * 20 [S19] 

1 9 



• No. 


P 


fl 


1+ 


I- 


CR 


T 


R 


l 


90 


0 


30.34 


0.06 


516.13 


0 


o 


2 


85 


5 


31.83 


0.11 


289.63 


0 


o 


3 


95 


-5 


27.22 


0.53 


51.82 


0 


o 


4 


90 


-80 


15.90 


46.79 


2.94 


* 


0 


5 


85 


-85 


16.34 


47.98 


2.94 


* 


0 


6 


5 


25 


12.96 


37.63 


2.90 


* 


0 


7 


60 


0 


33. 10 


11.51 


2.88 


* 


0 


8 


0 


0 


17.80 


48.19 


2.71 


* 


o 


9 


80 


80 


16.11 


43.40 


2.69 


* 


0 


10 


20 


0 


23.65 


42.13 


1.78 




0 


11 


110 


30. 


40.31 


23.22 


1.74 


* 


0 


12 


25 


5 


21.69 


36.85 


1.70 




0 


13 


65 


-65 


27.25 


43.64 


1.60 




0 


14 


100 


40 


37.90 


24.78 


1.53 


* 


0 


15 


40 


-40 


46.75 


39.60 


1.18 




* 


16 


30 


-30 


44.25 


41.19 


1.07 


* 


* 


17 


50 


-50 


42.13 


39.99 


1.05 


* 


* 



d= 4.9, L= 4.90, L'dn=0.?S , W.L. =0.38~0. 78 



[0078] (1-19) R=0. 8 4 CQ^^ C1CD*£ 
&&m2 0|CtjH- o 



[0 0 7 9] 
[^201 



(20) 4#Hfl^6-2 3 5 9 2 0 

37 38 

H 20 



No. 


P 


R 


1+ 


I- 


CR 


T 


p 


1 


85 


5 


27.05 


0.05 


534.38 


0 


o 


2 


90 


0 


27.91 


0.08 


359.67 


o 


o 


3 


80 


10 


24.74 . 


0.33 


75.31 


o 


0 


4 


95 


-5 


27.20 


0.41 


66.98 


o 


o 


5 


80 


20 


21.82 


2.13 


10.26 


0 


0 


6 


0 


0 


18.31 


46.63 


2.55 


* 


o 


7 


5 


5 


17.82 


45.37 


2.55 


* 


0 


8 


175 


-5 


17.82 


45.37 


2.55 


* 


o 


9 


5 


-5 


18.92 


46.29 


2.45 


* 


0 


10 


160 


-30 


9.41 


21.84 


2.32 


* 


0 


11 


90 


30 


25.56 


11.24 


2.28 


* 


o 


12 


60 


0 


25.04 


11.21 


2.23 


* 


o 


13 


120 


0 


25.98 


12.12 


2.14 


* 


o 


14 


20 


0 


19.11 


40.80 


2.14 


* 


o 


15 


40 


-30 


39.66 


40.58 


1.02 


* 


* 


16 


40 


-40 


42.34 


41.57 


1.02 


* 


* 


17 


50 


-50 


42.47 


41.94 


1.01 


* 


* 



d= 5.3, L= 5.30, L-dn=0.84 , U.L.=0.38~0.78 



[00 8 0] (1-20) R=0. 9 6«*&> CK>iK * [00 8 1] 
*S;S2 1 (C^i" 0 *20 [S2 1] 

& 2 1 



No, 


P 


n 


1+ 


I- 


CR 


T 


R 


1 


175 


-85 


15.58 


0.07 


238.44 


0 


0 


2 


90 


0 


19.55 


0.30 


66.13 


0 


0 


3 


95 


-5 


22.94 


1.67 


13.75 


0 


0 


4 


105 


15 


23.56 


7.01 


3.36 


* 


0 


5 


40 


10 


9.82 


23.41 


2.38 


* 


0 


6 


30 


20 


13.36 


28.60 


2.14 


* 


0 


7 


0 


-30 


15.38 


32.68 


2.12 


* 


0 


8 


90 


70 


18.77 


39.58 


2.11 


* 


o 


9 


20 


0 


18.71 


39.33 


2.10 


* 


0 


10 


20 


-10 


19.04 


38.84 


2.04 


* 


0 


11 


20 


-20 ' 


19.84 


36.42 


1.84 


* 


0 


12 


60 


60 


14.22 


25.72 


1.81 


* 


o 


13 


10 


10 


24.48 


42.89 


1.75 


* 


0 


14 


5 


5 


25.92 


45.33 


1.75 


* 


0 


15 


0 


0 


26.42 


46.18 


1.75 


* 


0 



<j= 4.6, L= 4.60, L-dn=0.96 , W.L.=0.38~0.78 



[0082] (1-21) R=l. 0 2WS^ Z(D& [0 0 8 3] 

*Sr8 2 2K*H\ [^22] 



(21) WBH 5 P6- 2 3 5 9 2 0 

39 40 

& 22 



Klrt 


D 

r 


o 

n 


It 


T 


UK 


T 
1 




1 


OO 


O 


1 Pi OO 

10. 


(0. lz 


84. 4 f 


0 


0 


Z 


on* 
90 


0 


14.79 


0.42 


35.60 


0 


0 


o 


oc 
OD 


-5 


15.22 


0.92 


16. 52 


0 


0 


4 




-30 


29.77 


13, 19 


2.26 




0 


5 


AG) 




iO. OH 


7 . 7£. 




± 


u 


6 


40 


-60 


32.00 


17.29 


1.85 


* 


0 


7 


70 


-40 


34.52 


18.79 


1.84 


* 


o 


8 


45 


-55 


33.22 


18.73 


1.77 




0 


9 


40 


-50 


28.52 


16.60 


1.72 


* 


0 


10 


60 


-50 


37.62 


22.45 


1.68 


* 


0 


11 


40 


-40 


24.49 


16.81 


1.46 


* 


o 


12 


0 


0 


1.00 


1.00 


1.00 


* 


* 


13 


' 40 


0 


1.00 


1.00 


1.00 


* 


* 


14 


80 


-60 


1.00 


1.00 


1.00 




* 


15 


60 


-80 


1.00 


1.00 


1.00 


* 




16 


0 


50 


1.00 


1.00 


1.00 


* 





d= 6.4, L= 6.40, L-dn=1.02, W.L.=0.38~0.78 



[0084] (1-22) R=l. 0 5(D^ * [0 0 8 5] 

M^2 3\C7^-r o * [g23] 



$t 23 



No. 


P 


fl 


1+ 


• T- 


CR 


T 


R 


1 


90 


0 


11.93 




0.45 


26.78 


0 


o 


2 


85 


-5 


12.31 




0.82 


14.98 


0 


0 


3 


5 


-85 


12.31 




0.82 


14.98 


0 


0 


4 


20 


-70 


17.09 




5.58 


3.06 


* 


0 


5 


80 


-30* 


26.97 




12.17 


2.22 


* 


0 


6 


60 


-30 


21.29 




9.75 


2.18 


* 


0 


7 


35 


-75 


29.13 




14.32 


2.03 


* 


o 


8 


60 


-40 


27.82 




13.79 


2.02 


* 


o 


9 


50 


-50 


29.27 




15.24 


1.92 


* 


o 


10 


60 


-50 


33.88 




19.06 


1.78 


* 


o 


11 


40 


-40 


20.23 




12.55 


1.61 


* 


0 


12 


40 


-20 


14.38 




16.67 


1.16 


* 


* 


13 


20 


0 


1.00 




1.00 


1.00 


* 


* 


14 


60 


-80 


1.00 




1.00 


1.00 


* 


* 


15. 


80 


-60 


1.00 




1.00 


■ 1.00 


* 


* 


16 


20 


-20 


1.00 




1.00 


1.00 


* 


* 


17 


60 


60 


1.00 




1.00 


1.00 


* 


* 



d= 6.6, L= 6.60, L-dn=1.0 5, W.L.^0.38"0.78 



[0086] (1-2 3) R=l. 0 6<aj&£\ 40 [0 0 8 7] 

%z&m2 4tC7jVf- Q [$24] 



(22) %fffl¥6 - 2 3 5 9 2 0 

41 42 

& 24 



No. 


P 


A 


1+ 


I- 


CR 


T 


R 


1 


0 


-90 


0.45 


11.93 


26.51 


0 


o 


2 


85 


-5 


0.82 


12.31 


15.01 


0 


o 


3 


95 


5 


0.82 


12.31 


15.01 


0 


o 


4 


0 


65 


8.53 


21.50 


2.52 




o 


5 


130 


70 


16.67 


14.38 


1.16 


* 


* 


6 


70 


70 


1.00 


1.00 


1.00 


* 


* 



d= 5.1, 1=5.10, L-cln = 1.06 , W. L. =(0. 38*"0. 78) 



[0088] (1-2 4) R=l. O8 05»-g\ * [0 0 8 9] 

**:*2 Std^-fo * [125] 

* 25 



No. 


P 


P 


1+ 


I- 


CR 


T 


R 


1 


85 


-15 


14.86 


4.00 


3.72 


* 


0 


2 


• 20 


-80 


16.31 


5.24 


3.11 


* 


0 


3 


80 


-20 


16.31 


5.24 


3.11 


* 


o 


4 


25 


-85 


21.47 


9.60 


2.24 


* 


o 


5 


85 


-25 


21.47 


9.60 


2.24 


* 


o 


6 


65 


-35 


21.78 


9.95 


2.19 


* 


o 


7 


30 


-80 


23.27 


11.14 


2.09 


* 


0 


8 


80 


-30 


23.27 


11.14 


2.09 


* 


0 


9 


40 


-60 


23.24 


11.21 


2.07 


* 


0 


10 


60 


-40 


23.24 


11.21 


2.07 


* 


0 


11 


45 


-55 


24.20 


12.04 


2.01 


* 


0 


12 


55 


-45 


24.20 


12.04 


2.01 


* 


0 


13 


40 


-70 


26.99 


14.34 


1.88 


* 


0 


14 


40 


50 


30.51 


36.80 


1.21 


* 


* 


15 


. 30 


50 


32.69 


35.12 


1.07 


* 


* 


16 


40 


60 


32.90 


35.18 


1.07 


* 


* 


17 


20 


40 


34.77 


37.07 


1.07 


* 


* 



d= 5.8, L= 5.80, L-dn=1.08, W.l.=0.38~0.78 

[0090] (1-25) R = 1 . 12 CD^-g\ i <Df& [ 0 O 9 1 ] 

m$r^2 6lr^-r o « [i26] 

m. 26 



No. 


P 


P, 


1+ 


I- 


CR 


T 


R 


1 


70 


-30 


16.34 


7.77 


2.10 


* 


0 


2 


60 


-40 


19.00 


10.20 


1.86 


* 


o 


3 


60 


-50 


25.11 


15.42 


1.63 


* 


0 


4 


50 


-60 


25.11 


15.42 


1.63 


* 


o 


5 


50 


20 


17.07 


25.88 


1.52 


* 


0 


6 


50 


-70 


29.97 


20.61 


1.45 


* 


0 


7 


90 


50 


16.02 


23.28 


1.45 


* 


0 


8 


40 


10 


19.54 


28.25 


1.45 


* 


0 


9 


55 


-65 


30.76 


21.34 


. 1.44 


* 


o 


10 


60 


-60 


31.04 


21.59 


1.44 


* 


o 


11 


80 


50 


19.80 


28.44 


1.44 


* 


o 


12 


55 


35 


21.72 


30.84 


1.42 


* 


o 


13 


50 


30 


21.93 


31.06 


1.42 


* 


o 


14 


0 


40 


35.72 


31.00 


1.15 


* 


* 


15 


40 


-30 


11.39 


10.08 


1.13 


* 


* 


16 


30 


60 


34.00 


31.96 


1.06 


* 


* 


17 


40 


60 


35.35 


36.32 


1.03 


* 


* 



d= 5.4, L= 5.40, L-dn=1.12, W.L.=0.38~0.78 

[0092] (1-2 6) R=l. 9«^&-g\ CKOjj&g 50 £ig 2 7 



43 



[0 0 9 3] 



(23) 

* * [S2 7] 

m 27 



- 2 3 5 9 2 0 



44 



No. 


P 


A 


1+ 


I- 


CR 


T 


R 


1 


20 


70 


18.50 


8.20 


2.26 




o 


2 


120 


-30 


27.60 


14.90 


1.85 


* 


o 


3 


140 


-40 


32.60 


20.70 


1.57 


* 


o 


4 


60 


-40 


16.00 


25.10 


1.57 


* 


0 


5 


40 


-60 


16.00 


25.10 


1.57 




0 


6 


110 


60 


24.10 


35.30 


1.46 


* 


o 


7 


90 


-90 


43.60 


48.00 


1.10 


* 


* 


8 


110 


-70 


38.90 


36.40 


1.07 




* 


9 


170 


-80 


5.80 


2.30 


2.52 


* 


* 


10 • 


80 


-20 


8.80 


7.50 


1.17 




* 



[0 0 9 4] (1 

2 8 i-^t 0 



cl=19..0, 1=19.00, L-dhsl.900, W.L.=<0.38~0.78> 

2 7) R= 2. 5 CD Writ, Z<D%£%: [0 0 9 5] 

X [f28] 
a 28 



No, 


P 


fl 


1+ 


I- 


CR 


T 


R 


1 


110 


-15 


12.80 


7.30 


1.75 




o 


2 


105 


-20 


12.70 


7.30 


1.74 


* 


o 


3 


20 


70 


14.60 


9.00 


1.62 


* 


o 


A 


115 


-20 


16.70 


11.10 


1.50 


* 


o 


5 


110 


-25 


16.60 


11.10 


1.50 


* 


o 


6 


120 


-30 


21.90 


16.30 


1.34 




0 


7 


140 


-40 


26.90 


22.50 


1.20 


* 


* 


8 


110 


60 


29.00 


34.20 


1.18 


* 


* 


9 


60 


-40 


20.50 


23.50 


1.15 


* 


* 


10 


90 


-90 


43.80 


47.90 


1.09 


* 


* 


11 . 


130 


-90 


26.00 


28.10 


1.08 


* 


* 


12 


160 


20 


36.60 


38.40 


1.05 


* 


* 


13 


•170 


-30 


33.20 


34.30 


1.03 


* 


* 


14 


-90 


-50 


28.60 


28.10 


1.02 




* 


15 


0 


-90 


3.90 


0.00 


975.00 


* 


* 


16 


170 


-80 


5.50 


2.50 


2.20 


* 


* 


17 


80 


-20 


9.40 


7.10 


1.32 


* 


o 



d=25.0, L=25.00, 

[0096] (i -2 8) u±.<onmm\^^x\^ 0 

r ^ 1 6 0° ^ r ^ 2 0 0° CD$5ffl{d&ntf Hffi ^fj 

(i) K&m<om& 

(D 0. 102^ R ^0.4 XnO. 78^R^0.96O^a\ 
[P+al ^A^P+a2 7^0 - P + 0 1 ^ A^- 

P + 02 ] Xte 
[P + yl ^A^P+y2 

P + 52 ] 

al =-109.4*R-133. 1 



40 



- P+ 5 1 ^ A^- 



-225. 0 
a 2 =-45.0 

6696. 4-1^-8720. 1 -R 2 +3354. 7 
1519. 0 • R 3 -4175. 2 -R2+3568. 7 • 



L-ch=2.500, W.L.=(0.38~0.78) 
<Z> 0.72 ^R^O. 78<OS£\ 
[P+al ^ A^ P+ a2 

p + 02 ] xn 

[P+yl ^ A^ P+ y 2 ] 
(3)0.40 ^ R ^0. 72, 0. 96^ R ^0.99, 
1. 12<7)©-g\ . 
[P+al ^A^P+a2 ] Xtt 
[P+yl ^ A^ P+ y 2 ] 
<£> 0.99 ^R ^1.02<Z3*^ 
[P+al ^A^P+a2 ] 
© 1.02 £R£l.O50)»g\ 
[P+yl ^A^ P+ y 2 ] 

(0. 102 ^R^l. 02) 
(1.05£R£1. 12) 
(0. 102^R^0. 32) 
R-445.0 (0.32^R^0. 64) 

R-1087.0 (0. 64 ^R^ 1.02) 



7^o -P+01 ^ A^- 



Xlil. 05^R^ 



(24) 



6-235920 



45 



-333. 3-R+175.0 
01 =-9114. 6'R^+6666. 7*R 2 -1577. l-R+74. 0 
-55.0 
-75. 0 

0 2 = 9114. 6^-6666. 7 'R2+1577. 1 • R-74. 0 
55. 0 
75. 0 

yl = 312. 5-R 2 -187. 5-R-37. 0 

5208. 3^-7500. 0-R 2 +334L 6- R-537. 0 
1030. 2- R 3 -2722. 0-R 2 +2225. 9- R-684. 0 
197575. 9'R?-626821. 6^662332. 3-R-233217. 9 
v2 =-625. 0-R 2 +225. 0-R+27. 0 

7254. 4 • R 3 -10245. 5* R 2 +4448. 2 -R-577. 0 
-558. 0^2+736. 6-R-267. 9 
-5555. 5- R 2 +11500. 0- R-6024. 9 
5 1 =-6746. 0^+5571. 4 -R^ISO^ 0 * R+166. 9 

-55. 6-R+68.4 
5 2 = 6746. 0^-5571. 4 •R 2 +1504.0*R+13. 1 
55. 6-R+lll. 6 

[0 0 9 7] (2) a«S<£>»g\ 2O*A = -P+01 

© 0. l^R ^0. 220D^g\ 
A=P+a ffiL a=-82XR+al 
© 0.22 < R ^0. 42<DWr&. 

A= P+a {&L a=-82XR+al . XI* 
A = - P + j9 1 
® 0.42 < R ^0. 44<£>$&-g\ 

A= P+a {fib a =-137. 5 X R + a2 . Xte * 

/c/c L -99° ^ a 1 ^-58' 
- 100° ^ a3 ^-60' 
[0 0 9 8] (3) «riSl80* T-fc6SiiS!^«'& 
td^T. h7^ hit 1 O^JLL^o;*-^!®* 1 0 

© 0. l£R£0.22tf)4frg\ 
A=P+a fib a=-82XR+al 
© 0.22 < R SO. 42(DWj&, 

A= P + a {S.L a=-82XR+al . Xft 
A = - P + 0 1 ^ 

/:f:L -94° ^ a 1 S-63° 
-95° ^ a3 S~65° 
[0 0 9 9] iM&m 2 ) <*> r = 9 0 ' CO^. #2116 40 
<f> r ^IStf 9 0° hftZ>£5\ZLt> J &/uey3'p 
0 ^riiLfc 0 #J;itf. ^JS#J 2 - 1 -efflMWmt U . 
TZLI-4 2 6 2|rfV\ d = 2. 0 /i m t Lfc 0 L 
= 2. 67/im, d/p 0 ^0. 3Tfo^ fl £*T. 



46 

(1.05SRS1. 12) 
(0. 102SRS0. 36) 
(0. 36SRS0. 40) 
(0. 72SRS0. 96) 
(0. 102SRS0. 36) 
(0. 36SRS0. 40) 
(0. 72SRS0. 96) 
(0. 102SRS0. 32) 
(0. 32SRS0. 64) 
(0. 64SRS0. 99) 
(1.02SRS1. 12) 
(0. 102SRS0. 32) 
(0. 32SRS0. 64) 
(0. 64SRS0. 99) 
(1.02SRS1. 12) 
(0. 102SRS0. 40) 
(0. 78SRS0. 96) 
(0. 102SRS0. 40) 
(0. 78^R^0. 96) 

=- P + 0 1 
® .0. 44 < R <0. 473 <0»g\ 
A=P + y ill -137.5 XR-75S 
© 0. 473S R SO. 7 <0#-g\ 
A=P + a fiU a = -137. 5 XR + 
A=P+ q3 

© 0. 7<R^1.06£)»g\ 
A = -P + 01 

-75° Sa2 ^~35° 
70° S 0 1 S 110° 
3055$© 0.42 < R SO. 44CQ^£\ 

A = . P+a ffl.U a =-137. 5 XR+a2 , X\tt 
A=~P+01 
© 0.44 <RS0. 7 <DWjS, 

A=P + a {fib a =-137. 5 XR+ a 2 Xte 
A = P + a3 

© 0. 7<RS 1. 06£>»g\ 
A = -P + 01 

-70° S a2 ^ -40° 
75° ^ 0 1 S 105° 

£H 

(2-1) R=0. 2 0§^ C^^f 2 

[0100] 
[^2 9] 



V ^-60 
a 2 Xtt 



(25) ^§1^6- 2 3 5 9 2 0 

47 48 

3* 29 



Mo. 


p 


R 


1+ 


I- 


CR 


T 


R 


1 


130 


60 


10.00 


0.50 


20.00 


Q 




2 


10 


-90 


2.50 


22! 10 


8! 84 


* 


O 


3 


100 


0 


2.50 


21.90 


8! 76 


* 


0 


4 


110 


-10 


8.90 


33.70 


3.79 




O 


5 


170 


40 


13.40 


30.80 


2.30 


* 


O 


6 


60 


-70 


12.90 


28.00 


2.17 


* 


0 


7 


' 80 


0 


6.70 


13.60 


2.03 


* 


0 


8 


90 


-45 


17.80 


35.90 


2.02 


* 


0 


9 


130 


-80 


40.40 


20.50 


1.97 




0 


10 


160 


-60 


35.00 


19.60 


1.79 


* 


0 


ii 


150 


-20 


42.60 


40.80 


1.04 


* 




12 


120 


-50 


43.40 


44.30 


1.02 


* 


* 


13 


50 


-40 


0.90 


5.50 


6.11 


* 




14 


50 


-30 


4.60 


3.10 


1.48 


* 


* 



d= 2.0, L= 2.67, Ldn=0.267, W.L. =(0.38~0.78) 



[0101] (2-2) R = 0. 2 8^, * [0 10 2] 

^r^3 0i^^-r o *20 ft30] 

* 30 



No. 


P 


Pi 


1+ 


I- 


CR 


T 


R 


1 


50 


-50 


0.50 


20.90 


41.80 


0 


0 


2 


110 


60 


29.40 


0.80 


36.75 


0 


0 


3 


40 


-60 


1.00 


22.50 


22.50 


0 


0 


4 


100 


-10 


4.70 


39.70 


8.45 


* 


0 


5 


20 


-40 


22.50 


3.30 


6.82 


* 


0 


6 


20 


70 


11.70 


46.80 


4.00 


* 


0 


7 


90 


0 


7.50 


28.70 


3.83 




0 


8 


90 


-90 


40.00 


18.80 


2.13 


* 


0 


9 


140 


70 


15.70 


8.30 


1.89 


* 


0 


10 


70 


. -10 


11.30 


19.80 


1.75 


* 


0 


11 


.160 


-20 ' 


41.90 


24.30 


1.72 


* 


0 


12 


140 


-40 


44.40 


31.70 


1.40 


* 


0 


13 


100 


-70 


36.20 


27.60 


1.31 


* 


* 


14 


170 


-80 


19.00 


18.50 


1.03 


* 


* 



d= 2.8, L= 3.73, L-dh =0.373, W. L. =C0.38~0.78) 



[0103] (2-3) R= 0. 3 180^ v Z<D%* 



[0 10 4] 
»3 1] 



(26) W6-2 3 5 9 2 0 

49 50 
£ 3 1 



No. 


p 


Q 


T+ 

isJL 


I- 

a — 


PR 


T 


R 


i 

4. 


110 




V. Ill 




7 1 7 


:k 


O 


o 


60 


-70 


R 10 


40 


f% 04 


* 


*J 


3 


170 


40 


6 20 


38 10 






f\ 
\j 


4 


10 


-90 


6.40 


39.00 


6.09 


* 


O 


5 


100 


0 


6.50 


38.90 


5.98 


* 


o 


6 


• 130 


-80 


44.00 


8,20 


5.37 


* 


o 


7 


90 


-45 


10.20 


40.60 


3.98 


* 


o 


8 


160 


-63 


42.40 


12.10 


3.50 


* 


o 


9 


140 


-50 


46.20 


20.20 


2.29 




o 


10 


110 


-70 


39.40 


18.70 


2.11 


* 


o 


11 . 


130 


60 


17.70 


10.20 


1.74 


* 


o 


12 


80 


0 


15.80 


27.40 


1.73 


* 


o 


13 


20 


-50 


18.90 


12.90 


1.47 


* 


o 


14 


150 


-20 


34.70 


26.80 


1.29 


* 


* 



d= 2.0, L= 2.67, L-dn=0.424, W. L. =(0.38*0. 78) 



[0105] (2-4) R=0. 5 6^ Z<D$£M * [0 10 6] 

2 * [t32] 

$ 3 2 



No, 


P 


ft 




I- 


CR 


T 


R 


l 


90 


-90 


11.60 


0.40 


29.C0 


o 


o 


2 


160 


-20 


13.60 


2.00 


6.80 




D 


3 


120 


-70 


21.30 


4.50 


4.73 


* 


O 


4 


140 


-40 


16.30 


4.20 


3.88 


* 


o 


5 


80 


-50 


6.50 


25.20 


3.88 


* 


o 


6 


20 


70 


10.00 


28.10 


2.81 


* 


o 


7 - 


100 


-10 


22.30 


41.50 


1.86 


* 


o 


8 


160 


-60 


42.60 


23.50 


1.81 




o 


9 


40 


-60 


25.10 


42.10 


1.68 




o 


10 


110 


60 


41.40 


27.30 


1.52 


* 


o 


11 


90 


0 


36.30 


47.40 


1.31 


* 


* 


12 


70 


-10 


40.70 


45.70 


1.12 


* 


* 


13 


170 


-80 


45.70 


43.40 


1.05 


* 




14 


140 


70 * 


42.10 


40.40 


1.04 


* 


* 



d= 4.0, L= 5.33, L*dn=0.747, W. L. =(0.38~0. 78) 



[0107] (2-5) R = 0. 8 40i§, Z.<D$g%: [0 10 8] 

4r$3 3l:^t 0 40 [^33] 



51 



(27) 

£33 



#^^6 - 2 3 5 9 2 0 

52 



IVQ. 


p 


Q 




T _ 


PR 


T 


r\ 


1 
1 








M . ol0 






n 


o 
£. 


1 AOi 




c oft 


Ho . *4l6) 






\j 


O 

o 


• 1 Ov 
















130 


-80 


6.80 


27.00 


3.97 


* 


O 


5 


160 


-60 


13.00 


42.40 


3.26 


* 


O 


6 


150 


-20 


10.80 


27.00 


2.50 


* 


o 


7 


170 


40 


35.20 


14.20 


2.48 




o 


8 


20 


-60 


36.40 


20.80 


1,75 


* 


o 


9 


90 


-45 


33.40 


24.10 


1.39 




o 


10 


50 


-10 


23.80 


20.80 


1.14 


* 


* 


11 


80 


0 


39.00 


43.40 


1.11 


* 


* 


12 


10 


-90 


45.50 


43.20 


1.05 


* 


* 


13 


100 


0 


4S.60 


43.40 


1.05 




* 


14 


110 


-10 


43.00 


43.30 


1.01 


* 


* 



d= 6.0, .L=8.00, L-dn=1.120, W. L. =(©.38~0.78) 



[0 10 9] (HJ6W3) «r = 160 c *H * T, t-#+S^— * Sr^i - ;, 

*W"Cfi. 4r#J(5l£l6 0° i:*6«t 5lwF>-frAytfy (3-1) R=0. 2 <7)i^B\ C^^^^r^ 3 4 1:^ 

fiiUZLI-4 2 6 2S:fflV\ d = 2. 0/imtl 20 [0110] 
fco L = 2. 12/inu d/p 0 ^=0. 5T*£>6 0 * [134] 

* 34 



No, 


P 


A 


1+ 


I- 


CR 


T 


R 


1 


100 


0 


0.20 


11.10 


55.50 


o 


o 


2 


20 


-70 


0.70 


28.30 


40.43 


o 


o 


3 


60 


0 


16.80 


1.90 


8.84 


* 


o 


4 


130 


-80 


40.10 


10.00 


4.01 


* 


o 


5 


60 


-70 


14.60 


43,30 


2.97 


* 


o 


6 


160 


-60 


33.10 


12.80 


2.59 


* 


o 


7 


110 


-30 


22.60 


10.20 


2.22 




o 


8 


100 


-45 


26.80 


12.30 


2.18 


* 


o 


9 


170 


40 


14.60 


22.50 


1.54 


* 


o 


10 


150 


-20 


43.90 


38:30 


1.15 


* 


* 


11 


160 


-90 


9.50 ' 


0.20 


47.50 


* 


o 



d= 2.0, L= 2.12, Ldn=0.212, W.L. =(0.38~0.78) 



[0111] (3-2) R = 0. 2 8 0»£\ Z.(D&%k 
&S3 5 t^i% 



[0 112] 
[^35] 



(28) 

53 

I 35 





P 


R 


1+ 


I- 


CR 


T 


R 


1 


40 


-60 


0.20 


47.30 


236.50 


o 


0 


2 


20 


-80 


0.70 


28.80 


41.14 


o 


0 


3 


60 


-40 


0.70 


28.80 


41.14 


o 


0 


4 


170 


-80 


13.60 


7.10 


1.92 


* 


0 


5 


110 


60 


29.70 


45.00 


1.52 




0 


6 


140 


70 


13.60 


20,50 


1.51 


* 


0 


7 


160 


-20 


45.30 


40. 10 


1.13 




* 


8 


90 


-90 


45.20 


40.70 


1.11 


* 


* 



d= 2.8, L= 2.96, L-dn=e.296, W.L. =<0.38~0.78) 



[0113] (3-3) R=0. 31 8 * [0 1 14] 

gzzms e\ZTjk-r 0 * [^36] 

BL 36 



No. 


P 


fl 


1 + 


I- 


CR 


T 


ft. 


1 


40 


-60 


0.60 


45.40 


75.67 


0 


o 


2 


100 


0 


0.60 


13.20 


22.00 


0 


o 


3 


10 


-90 


0.60 


13.20 


22.00 


o 


o 


4 


130 


-80 


44.40 


9.10 


4.88 


* 


o 


5 


130 


60 


16.20 


36.60 


2.26 


* 


o 


6 


170 


40 


8.10 


18.30 


2.26 




o 


7 


90 


-45 


11.30 


8.20 


1.38 


* 


o 


8 


150 


-20 


38.40 


33.10 


1.16 


* 


* 


9 


• 20 


-20 


39.40 


42.00 


1.07 


* 


* 



d= 2.0, L=2,12, L-dn=0.337, W.L. =(0.38~0.78) 



[0115] (3-4) R = 0 . 56 <75»g\ C Ogl >% [0116] 
£^3 7(C^-fo 3g [^37] 

8 37 



No. 


P 


R 


14 


I- 


CR 


T 


R 


1 


120 


-60 


24.80 


40.00 


1.61 


* 


o 


2 


140 


-40 


25.20 


40.60 


1.61 


* 


o 


3 


160 


-20 


26.50 


42.10 


1.59 


* 


o 


4 


90 


-90 


26.70 


42.00 


1.57 


* 


o 


5 


110 


60 


46.70 


36.70 


1.27 


* 


* 


6 


100 


-10 


7.30 


0.30 


24.33 


* 


* 



d= 4.0, L= 4.24, Ldn=0.593, W.L. "(0. 38"0.78) 



[0 117] (3- 5) R=0. 
&m 3 8 \Z7jk-t 0 



8 



[0118] 
[WtS 8] 



55 



(29) 
£ 38 



&ffl¥6-2 3 5 9 2 0 

56 



No. 


P 


A 


1+ 


I- 


CR 


T 


R 


1 


90 


-10 


28.90 


1.60 


18.06 


o 


0 


2 


8@ 


0 


28.90 


2.70 


10.70 


o 


o 


3 


150 


-20 


15.00 


35.90 


2.39 


* 


o 


4 


90 


-45 


18.50 


8.90 


2.08 


* 


0 


5 


170 


40 


24.70 


18.40 


1.34 


* 


0 


6 


130 


60 


38.50 


34.30 


1.12 






7 


20 


-60 


42.70 


38.90 


1.10 




* 


8 


130 


-80 


10.90 


10.10 


1.08 


* 




9 


60 


-60 


36.70 


38.10 


1.04 




* 



d= 6.0, L= 6.35, L-dn=0.889 ; W. L. =(0.38*0.78) 



[0 119] (HJ6#J4) <f>r = 2 0 0° <£>»g\ *H * T, 8* a^—* S:^-*- 0 

ffimX'ft* *r^|^2 0 0' k&Z>£5lZb1t/vViy (4-1) R — 0 . £a>*S**« 3 9 K** 

!Ri:UZLI-4 2 6 2^V\ d = 2. 0 p. m <*: L [0120] 
fc„ L=l. 89|/m, d/p n ^0. 6T?*>S 0 K * [^39] 

31 3 9 



to. 


P 


P 


1+ 


I- 


CR 


T 


R 


1 


50 


-40 


0.70 


36.50 


52.14 


o 


0 


2 


140 


60 


3.60 


39.00 


10.83 


0 


o 


3 


150 


-50 


44.60 


12.00 


3.72 


* 


o 


4 ' 


150 


-20 


44.20 


13.20 


3.35 


* 


o 


5 


170 


40 


15.50 


37.60 


2.43 


* 


o 


6 


160 


-90 


8.80 


19.00 


2.16 


* 


o 


7 


110 


-30 


23.60 


12.90 


1.83 




o 


8 


60 


0 


16.00 


27.00 


1.69 


* 


0 


9 


20 


-10 


39.40 


45.60 


1.16 


* 


* 


10 


100 


-45 


27.90 


29.50 


1.06 


* 


* 


11 


130 


-80 


39.50 


38.20 


1.03 




* 


d= 


2.0, 


L= 1.89 


, L-dn-0 


.189, W. 


L.=(0.38"0.78) 



[0 12 1] (4-2) R=0. 2 8 C^jgJH [0 12 2] 

^^4 0iC^-f- o ^ [*4 0] 

£ 4 0 



to. 


P 


fi 


• 1 + 


I- 


CR 


T 


R 


i 


40 


-60 


0.40 


28.60 


71.50 


0 


o 


2 


60 


-40 


0.70 


47.10 


67.29 


o 


o 


3 


140 


-40 


45.30 


2.10 


21.57 


o 


o 


4 


160 


-20 


45.40 


11.80 


3.85 


* 


0 


5 


140 


70 


12.60 


46. 00 


3.65 


* 


0 


6 


90 


-60 


27.90 


44.70 


1.60 




o 


7 


110 


60 


28.20 


35.80 


1.27 






8 


90 


-90 


45.90 


40.60 


1.13 


* 


* 



d= 2.8, L= 2.65, L-dn=0.265, W. L. =(0,38'0.78) 



[0123] (4-3) R=0. 318CO^ N [0124] 
***4 lM^To ft4l] 



57 



(30) 



^i¥6-2 3 5 9 2 0 

58 



S 4 1 



No. 


P 


A 


1+ 


I- 


CR 


T 


R 


1 


40 


-60 


0.80 


29.10 


36.38 


o 


0 


2 


160 


-60 


37.00 


1.70 


21.76 


o 


0 


3 


150 


-20 


39.30 


7.80 


5.04 


* 


0 


4 


170 


40 


10.40 


46.10 


4.43 


* 


o 


5 


90 


-45 


13.70 


40.10 


2.93 


* 


0 


6 


130 


60 


14.90 


43.10 


2.89 


* 


o 


7 


130 


-80 


43.20 


32.60 


1.33 


* 


o 


8 


90 


-80 


40.20 


44.50 


1.11 




* 


9 


10 


-70 


. 7.30 


3.80 


1.92 


* 


* 



d= 2.0, L= 1.89, Ldn=0.301, W. L. =<0.38~0.78) 



[0125] (4-4) R= 0 . 5 6<D*g\ Z(D^M * [0126] 
2 \Z^k~r o * [^4 2 1 

42 



No. 


P 


A 


1+ 


• I- 


CR 


T 


R 


1 


170 


-80 


30.50 


0.30 


101.67 


o 


0 


2 


20 


70 


1.30 


34.40 


26.46 


o 


0 


3 


140 


70 


36.20 


2.40 


15.08 


0 


0 


4 


40 


-30 


36.20 


2.40 


15.08 


o 


o 


5 


100 


-30 


3.20 


35.10 


10.97 


0 


o 


6 


160 


-70 


39.90 


5.60 


7.13 


* 


o 


7 


110 


60 


44.20 


7.20 


6.14 


* 


o 


8 


100 


»10 


5.30 


19.20 


3.62 




o 


9 


100 


-60 


17.40 


47.50 


2.73 


* 


o 


10 


140 


-40 


25.30 


40.10 


1.58 


* 


o 


11 


90 


-90 


31.10 


42.10 


1.35 




o 


d= 


4.0, 


L= 3.79 


, L-dn=0 


.531/ W. 


L.=(0.38~0.78) 



[0127] (4-5) R= 0. 8 4(OS^ Z(D%g%z ^ [0 12 8] 
4:314 3 K^T, • }% [S4 3] 

& 4 3 



No. 


P 


A 


1 + 


I- 


CR 


T 


R 


1 


10 


-70 


31.20 


1.60 


19.50 


o 


o 


2 


100 


0 


31.40 


2.70 


11.63 


o 


o 


3 


30 


-70 


34.40 


12.10 


2.84 


* 


o 


4 


80 


-80 


17.80 


43.20 


2.43 


* 


o 


5 


150 


-20 


4.60 


10.10 


2.20 


* 


o 


6 


130 


-80 


20.00 


34.50 


1.73 




o 


7 


90 


-45 


28.40 


39.50 


1.39 


* 


o 


8 


170 


40 


33.00 


45.10 


i.37 


* 


o 


9 


60 


-40 


44.70 


44.20 


1.01 


* 


* 


10 


130 


60 


41.50 


41.60 


1.00 


* 


* 



d= 6.0, L= 5.68, L-dn=0.796, W. L. =(0.38"0.78) 



[0 12 9] mmm5) 0r = 27O° <0^g\ #H ^p 0 frBWLfco *Jfi« 5 - 1 tti&tt 

MMX'i^ 6rd3|£&2 7 0' hteZ>£5\Z Sd-&As 1* y 50 &b IT Z L I - 4 2 6 2 &m V \ d = 2. 0/zm£L 



59 

tz 0 L=l. 6/inu d/p 0 ^0. 8T*fc5o *"tV 
m^CDRiZtt-tZT?-? &^-to [0 13 0] 

(5-1) R=0. 2<nm&, Z(D&%z&m4 4 * [t44l 

£ 44 



Ng, 


P 


P 


1+ 


I- 


CR 


T 


R 


1 


100 


0 


1.30 


15.90 


12.23 


0 


0 


2 


90 


-10 


1.30 


15.90 


12.23 


o 


0 


3 


10 


-70 


3.80 


21.70 


5.71 




0 


4 


140 


60 


3.20 


12.80 


4.00 


* 


0 


5 


160 


-90 


9.20 


29.40 


3.20 


* 


o 


6 


170 


40 


15.60 


5.80 


2.69 


* 


o 


7 


60 


0 


16.00 


32.90 


2.06 


* 


o 


8 


100 


-45 


28.30 


18.(30 


1,57 


* 


o 


9 


150 


-20 


44.40 


31.00 


1.43 




o 


10 


110 


-30 


24.50 


19.80 


1.24 




* 


11 


130 


-80 


39.10 


41.80 


1.07 




* 


12 


140 


-60 


44.70 


47.30 


1.06 


* 


* 


13 


20 


-20 


31.35 


31.40 


1.00 


* 




14 


30 


-70 


8.80 


8.2Q 


10.2$ 


* 


o 



d= 2.0, L= 1.60, L;dn=0,160, W. L. =(0.38"0.78) 



^mW-6~2 3 5 9 2 0 

60 



[0131] (5-2) R = 0. 2 8(^)1^ Z<Df£M 38. [0 13 2] 
SrS4 5(^-To ^ [S4 5] 

M 45 



No. 


P 




1+ 


I- 


CR 


T 


R 


1 


40 


-60 


0.20 


14.00 


70.00 


o 


o 


2 


60 


-40 


0.20 


14.00 


70.00 


0 


o 


3 


10 


-90 


1.70 


26.40 


15.53 


0 


0 


4 


90 


0 


3.10 


32.40 


10.45 


0 


o 


5 


100 


-10 . 


3.30 


21.80 


6.61 




o 


6 


70 


-10 


6.50 


34:20 


5.26 


* 


0 


7 


40 


-40 


5.20 


23.30 


4.48 




o 


8 


170 


-80 


13.00 


42.60 


3.28 


* 


o 


9 


90 


-90 


44.40 


15.10 


2.94 


* 


o 


10 


140 


70 


11.60 


31.60 


2.72 


* 


o 


11 


140 


-40 


46.30 


29.40 


1.57 


* 


o 


12 


160 


-60 


35.80 


46.58 


1.30 


* 


* 


13 


110 


60 


26.60 


33.00 


1.24 


* 




14 


20 


70 


13.30 


15.40 


1.16 


* 


* 



d= 2.8, L= 2.24, L-dn=0.224, W. L. =(0.38~0.78) 



[0133] (5-3) R=0. 3 18£>&£\ lOg 
JH£*4 6 \C7jk-r o 



[0 13 4] 
[»4 6] 



(32) W6-2 3 5 9 2 0 



61 62 

$ 46 





p 


o 

n 


J> T 


T _ 
_ i - 




j 


— Ul_ 


1 

JL 


1 ft 


-901 




>>>JL • MO 


\A on 


\J 


r\ 
\J 


O 




ct 

V 


O Oft 




10. OJ 






3 


100 


"10 


3. 00 


25.80 


8. 60 


* 


Q 




80 


0 


8l80 


4L90 


4.76 




O 


5 


20 


-60 


7.50 


35. 10 


4.68 


* 


o 


6 


150 


-20 


39,90 


12.50 


3.19 


* 


o 


7 


110 


-10 


6.30 


20.00 


3.17 


* 


o 


8 


130 


60 


13.10 


33.70 


2.57 


* 


o 


9 


120 


-60 


44.80 


19.40 


2.31 




o 


10 


90 


-45 


14.20 


8.30 


1.71 


* 


o 


11 


170 


40 


10.20 


6.80 


1.50 


* 


o 


12 


130 


-80 


42.40 


34.60 


1,23 


* 


He 


13 


160 


-60 


37.70 


43.60 


1.16 




* 


14 


20 


-20 


35.60 


31.50 


1.13 


* 





d= 2.0, 1=1,60, L-c!n=0.254, W.L. =(0.38~0.78) 



[0135] (5-4) R=0. 5 6^ * [0 13 6] 

^4 7C^to * K4 7] 

^ 47 



No. 


P 




1+ 


I- 


CR 


T 


R 


1 


90 


-90 


27.30 


1.40 


19.50 


o 


o 


2 


100 


-80 


27.90 


2.20 


12.68 


o 


o 


3 


20 


70 


4.80 


36.90 


7.69 




0 


4 


160 


-20 


29.20 


4.20 


6.95 




0 


5 


100 


-10 


8.50 


46.00 


5.41 


* 


o 


6 


120 


-60 


30.60 


6.40 


4.78 


* 


o 


7 


60 


-40 


10.00 


41.60 


4.16 


* 


0 


8 


40 


-60 


10-00 


41.50 


4.15 


* 


o 


9 


140 


-40 


31.60 


7.80 


4.05 


* 


o 


10 


110 


60 


41.30 


17.70 


2.33 


* 


o 


11 


90 


0 


20.60 


46.40 


2.25 




o 


12 


7t3 


*-io 


26.90 


41,40 


1.54 


* 


o 


13 


170 


-80 


35.00 


37.50 


1.07 


* 


* 


14 


140 


70 ■ 


31.80 


32.60 


1.03 


* 


* 



d= 4.0, L= 3.20, Ldn=0.448, W. L. =(0. 38*0.78) 



[0137] (5-5) R = 0. 8 4<0»a\ ^<£>J£J£ 
8 (Zl^-fo 



[0 13 8] 
»48] 



63 



(33) 
£ 48 



- 2 3 5 9 2 0 

64 



No. 


P 


ft 


1 + 


I- 


CR 


T 


R 


1 


150 


-20 


1.90 


24.70 


13-00 


0 


0 


2 


13C 


60 


44.20 


10.00 


4.42 


* 


o 


3 


160 


-30 


8.20 


26.60 


3.24 


* 


o 


4 


20 


-60 


45.30 


23.30 


1.94 


* 


0 


5 


60 


-20 


45.30 


23.40 


1.94 


* 


o 


6 


110 


-10 


26.10 


39.70 


1.52 


* 


0 


7 


90 


-45 


14.40 


21.30 


1.48 


* 


0 


8 


160 


-60 


29.70 


43.50 


1.46 




0 


9 


170 


40 


17.80 


12.40 


1.44 


* 


0 


10 


130 


-80 


21.80 


28.70 


1.32 


* 


* 


11 


100 


0 


39.60 


41.80 


1.06 


* 


* 


12 


• 80 


0 


45.90 


43.70 


1.05 


* 


* 


13 


10 


-90 


39.60 


41.50 


1.05 


* 


* 


14 


90 


-30 


1.30 


4.40 


3.33 


* 


* 



d= 6.0, L- 4.80, L-dn=0.672, W. L. =(0.38~0.78) 



[0139] 6) <f> r = 1 4 0* , R = 0. 2 * 1 5 m N d / p 0 ±f 0 . 4tfe5 0 r^(Df-^ 

8 <DW&, #SM6M-efi. ZLI-42 ^4 9 Id^-To 

6 2 tdjiaasjp ur * r 1 4 o° fci-6J:5t-e> [0140] 

t^^yf Pa ^r^lLfc, d = 2. 8jum, L=3. * 1^49] 

$ 49 



No. 


P 


A 


1 + 


I- 


CR 


T 


R 


1 


40 


-60 


0.90 


42.50 


47.22 


o 


o 


2 


60 


-40 


0.40 


18.20 


45.50 


o 


0 


3 


100 


-10 


0.90 


24.80 


27.56 


o 


0 


4 


110 


-70 


44.10 


3.*00 


14.70 


o 


o 


5 


90 


0 


2.90 


23.60 


8.14 


* 


0 


6 


20 


70 


9.50 


24.10 


2.54 


* 


o 


7 


140 


-40 


44.60 


24.10 


1.85 




0 


8 


90 


-90 


44.40 


24,40 


1.82 


* 


o 


9 


140 


70 


14.50 


9,70 


1.49 


* 


o 


10 


170 


-80 


14.70 


20.90 


1.42 


* 


o 


11 


120 


-30 


24.80 


21.60 


1.15 


* 




12 


110 


60 


30.80 


31.20 


•1.01 


* 


* 


13 


80 


-20 


0.30 


9.80 


32.67 


0 


o 


14 


70 


-10 


7.60 


7.80 


1.03 


* 


* 



d=-2.8, L=3.15, L-dn=0.315, W, L. =(0.38*0.78) 



[0 14 1] (**SM7) ^r = 2 2 0 4 . R = 0. 2 5 2 /i nu d/p 0 ^O. 6T*£>5 0 Z.(D&M<Dt*— * 

8 <nW&. *Hlfi«-CH, W«* ZLI-42 £3*50 tc^-To 

6 2|CS*8&ADL" C * r asiS»S2 2 0* ttH^XbV^h [0 14 2] 

^fyf p 0 ^iUc 0 d = 2. 8Am. L = 2. [$50] 



65 



(34) 
& 50 



66 



2 3 5 9 2 0 



Wo. 


P 


fl 


1+ 


I- 


CR 


T 


R 


1 


40 


-60 


0.40 


16.50 


41.25 


o 


o 


2 


60 


-40 


1.20 


40.80 


34.00 


o 


o 


3 


90 


0 


1.90 


23.90 


12.58 


o 


o 


4 


100 


-10 


2.00 


21.50 


10.75 


o 


o 


5 


70 


-10 


6.50 


42.50 


6.54 


* 


o 


6 


140 


-40 


45.20 


11.20 


4.04 


* 


o 


7 


140 


70 


12.70 


46.20 


3.64 




o 


8 


70 


-60 


12.70 


31.70 


2.50 


* 


o 


9 


. 170 


-80 


12.00 


24.80 


2.07 


* 


o 


10 


150 


-60 


41.20 


21.30 


1.93 


* 


o 


n 


90 


-90 


45.70 


24.20 


1.89 


* 


o 


12 


120 


-40 


35.60 


23.30 


1.53 


* 


o 


13 


20 


70 


12.20 


18.50 


1.52 


* 


0 


14 


110 


60 


27.50 


23.80 


1.16 


* 





d= 2.8, L- 2.52, L'dn=0.252, W. L. =C0. 38~0. 78) 



[0 14 3] £::K*Lfc*S*M:l5A/<£>— WSr**Lfclw [P + vl ^ A 

"*"tf*v\, «*<^»J^ft*S:»«f1-5Ci: P+52 ] 

l:«tot, 160° ^ r ^ 2 0 0° |£*5^T 1 : 2 £A (2) 0. 72 

_bC0=r> V=7* hJt£4l'Sfca<a*#&#*fco 20 [P+al ^A^ 

R = 0. 1 0 2 tr*3t%T-t^J: 5 Pt A P + 0 2 ] X f 2 

com^fr^&m 5 \Z^-T 0 PtA&H^ISfB&ottfc [P + 7I ^ A^ 

ttHrt-eja^^tltf J:V\ P «!r At-P^tC± n tcX (3) 0.40 ^ 

2^P^/c^tJ!JPx^^o7t^^(i5:vMC^r*fc R^l. 12<D%r& 

5r£**ti"*xtf* ^ffilSfctfS*^ l l "C [P + al ^A 

fcS8*oHlfttw«J:oX*fee>n'5C4:*-tco|gfi^L [P + vi ^ A 

Tl^So 4^ ^(D&mteR^fcft-fZv *>5Rtci3*t (4) 0. 99 ^ 

6P£A^BBffifi»^J:5tt:fc3o [P + al ^ A 

[0 14 4] (1) 0. 102^ R^0. 4 3tJiO. 78^R^0. (5) 1.02^ 

96(DW}^, 30 [P+7I ^A 

[P+al ^ A ^ P + a 2 7^0 -P+j31^A^- {& U 

P+ £2 ] Xte 

al = -109.4-R-133. 1 

-225. 0 
a 2 =-45.0 

6696. 4- R 3 -8720. 1 *R 2 +3354. 7 -R-445. 0 
1519. 0^-4175. 2 -R2+3568. 7 • R-1087. 0 
-333. 3«R+175. 0 
0 1 =-91 14, 6 • R 3 +6666. 7 <R 2 -1577. 1 • R+74. 0 
-55.0 
-75. 0 

0 2 = 9114. 6^-6666. 7 -R2+1577. l-R-74. 0 
55.0 
75.0 

7I = 312.5-R2-187. 5-R-37. 0 

5208. 3 * R3-7500. 0 -R2+3341. 6 * R-537. 0 
1030. 2 • R 3 -2722. 0 -R?+2225. 9 ■ R-684. 0 
197575. 9R 3 -626821. 6-R 2 +662332. 3-R-233217. 9 
. y2 =-625. 0-R2+225. 0-R+27. 0 

7254. 4 • R3-10245. 5 • R 2 +4448. 2 - R-577. 0 



^ P + 7 2 -P+61 ^ A^- 



^0. 78<£>*-g\ 

P + a 2 7^0 - P + 0 1 ^ A^- 
P + 72 ] 

^0. 72, 0.96£R^'0.99, X 13 1.05^ 

P + a2 ] Xl* 
P + 72 ] 
^l.O20)*g\ 
P + a2 ] 
^1.05<Z)»&\ 
P + 72 ] 



(0, 102£R£1.02) 
(l.OS^R^l. 12) 
(0. 102^R^0. 32) 
(0. 32^R^0. 64) 
(0. 64^R^1. 02) 
(1. 05^R^1. 12) 
(0. 102 ^R^0. 36) 
(0. 36^R^0. 40) 
(0. 72^R^0. 96) 
(0. 102^R^0. 36) 
(0. 36^R^0. 40) 
(0. 72^R^0. 96) 
(0. 102 ^R^0. 32) 
(0. 32^R^0. 64) 
(0. 64^R^0. 99) 
(1. 02^R^1. 12) 
(0. 102 ^R^0. 32) 
(0. 32^R^0. 64) 
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-558. 0-R 2 +736. 6-R-267.9 
-5555. 5 • R 2 +l 1500. 0 • R-6024. 9 

5 1 =-6746. 0^+5571. 4-R 2 -1504.0-R+166. 9 
-55. 6-R+68.4 

62 = 6746. 0^-5571. 4-R 2 +1504. O-R+13. 1 
55. 6-R+lll. 6 

[0145] z(D£?\zi-titf. 5LMm.t \^xnm\z.m 

5o £ h\Z, 16 0° ^r^2 0 0° Id&^TSigS 

m^m^t Lxt>mm\zm7L&£ b^m 1 : 1 

[0146] (DO.l^RSO. 22CD4&-g\ 
A=P+a ffiU a=-82XR+al 
<2> 0.22 <R^0. 42CO^^ N 

A = P+a §L a=-82XR+al , * 

fcfd L -99° S a 1 ^-58' 
- 100° ^a3 ^-60' 

3=fc, 0 r = l 8 0° <7)^tdf:£&<D£?|c^;ft,f*J; 
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(0. 64^R^0. 99) 
(1. 02^R^1. 12) 
(0. 102^R^0. 40) 
(0. 78^R^0. 96) 
(0. 102^R^0. 40) 
(0. 78^R^0. 96) 

* A=-P+ 0 1 
(3)0.42 <R^0.44<7}^g\ 

A= P+a {§. L a =-137. 5 XR + a2 , Xte 
A = ~P+ 0 1 

© 0.44 <R<0.473 (DWr&. 

A = P+y ffil -137. 5 X R-75^ y ^-60 
© 0. 473^ R ^0.7 <7)$gr-g\ 

A=P+a fIL a=~137.5 X R + a 2 Xtt 
A=P+a3 

© 0. 7<R^1. 06<Z>ifrg\ 
A = -P+01 

-75° ^ a 2 ^ -35° 
70° ^ 0 1 ^ 110° 



fit 



v o 



xn 



^ a 1 
< a3 



-63° 
-65° 
M 30 



(D 0. l^R^0.22<Z>ifrg\ 
A=P+a {fib a=-82XR+al 
© 0.22 <R^0. 42£>#£\ 
A = P+a {& L a=-82XR+al , 
A = -P + /31 
(3) 0.42 <R^0. 44<0»'fi\ 

fcfcL -94 
-95" 

[0147] ^<D£y\Z-fZ>-h\Z£oX, 

ir^T^^o R^ 5 1. 0 6 /zmct 19 < ^oT^~ 

tf^ft^ifi^TVMttf. J: 5 twK^ 

SftffldS* # V Mfe CH^i fit <fc Q tdific<5V >X V ^ # , 

=*> h7^ hJtdSBK fc^. Lt^U R££>£i9/h£< 

<OfflJBSf^TPfitt*3J:-?:0. 0 6T*fo£fc#>R< 0. 1 

*Lt^BHt L"CM\ 0. 10^R<1. 0 6fc/.e6 o 
4$ld0. 18^R^0. 3 0cO$5ffltC^V>-C, P <h A£ 

[0 14 8] C^T^L^cJ: 5ld{B*E<Z>iB3fett£ * r 
«raWt-R^i"Sr. i:lcJ:oX. 0. lO^R^l. 0 

tS6ffi(ciHx.S«^Wtt^^p > tt. R>1. 0 6fcP>tf 

6o iifi^SSlfififB-ettt, ztt#flfc«*Lfc*#fc*ra 50 



20^ A = P+a 
A = -P+01 
© 0.44 <R^0. 7 
A=P+ a fi. U 
A=P+ a3 
© 0.7<R£ 1.060) 
A = -P+01 



= -137.5 XR+a2 , Xte 



a=-137.5 X R + a 2 Xte 



40 



-70° ^ a2 ^-40° 
75° ^ 0 1 ^ 105° 

«:RB*M-:£l5] Id Mix tf J; v \ 

[0149] (mm&\8) #mmmn, ^r = iso° 

u^atRSriia*^^— v-*fri,xmMv> & *«o"c# 
[0150] 3^ffi&s-rs«i&fi/s» 

(E. MerckttlSI :MJ 9 0 1 7 9, An = 0. 16 7) 
td56^Si4aa!Hl»J (E. MerckttK : S 8 1 1) ^riD^T 
p 0 =2. 9 m m^H^Lfc 0 S- 8 1 lttfcfatnw 
e>*A/#H&*«jB1-3o -fe/Mdttdfy-f ^ KEl^lK (0 
*^^^«5«:^ttK : A L 3 0 4 6 ) (Cl±TStEt?R 
^fT^fSl (18 OS) <Dy\^^^mm%:m^Xd = l. 
7 umbtezmf&k Lfc 0 JiSB»AiBfiK*S:»A-*--6i: 

p 0 /4<d<3p 0 /4-Cfc6^ 84» 
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httffi£#ofc 0 d/p 0 =0. 5 8 6T*2JbtK 0. 8 
0r/36O' ^d/p^l. 4<f>r/3 6 0° 

0° , A = -5 0° (OiEia-C2lScfi0ffl*;tRWIwtt«rLT 
««lwB|6<7)«JE«t?KS:Pn*DLfc B H 6 IdiSV^T 2 0 1 
tt jfeSEWSS^ 2 0 2 Jifg-?r««ifi3g, 2 0 3112 0 
1 & 2 0 2^j£&JgX*>!K 2 0 4 tt-fcyWJfllftft^ 
^^fefb^-fo SRfflBO t 01 -eii»3 6 0' ^-Y*h 

£Bfttfig<>: LX#¥WK«BU£ftX^5, VI =2 8. 
0 v, V2 =1. 5 v , />^^fgPw= 3 5 0/i s £ L 

x^-T^-it 1/4 o oKffl*!§i-5asje ( 1 01 = t 

u =7 0 0/i s, t 0 =t! =700/isX 4 0 0) t 

mm^tzkzz, ^mmmn (t 02 =t 12 ) 

ttffi03taia*(iW6 0% (ffiU 2«:(0{i7t:«oo«7fe 

[0151] mmms) mt&m8\z&\,*x* m&&&. 20 

« (^yy^fflft¥»: SS-4 10 3, An = 0. 1 
5 4) (w*^ffittj»JjP#JS:JDX.Tp 0 =3. 04/i m{C 
^SLfc 0 ir^^liTKy^^ KSErPlfflt (B*^/*^!* 
: J A L S - 3 0 0 ) K±TS*-CR¥fT;fir|pI 
(1 8 0«) tr^^*&3S4rJ(SL"Cd = l. 65/im - 

0. PO ^ 4 < d < 3 PO /4T&Sfc«>, Jft*^^ 

g^iiSt5&a^td^f4*^oi s o° y-f * bVt 

fehte'Dlt. d/p 0 =O. 5 4 3"Cfe5o £JLhtf>J:-5 30 
HLtftP>nfcK»S:P = 5 0° , A = - 5 0 4 <7>g£B 

2 «coiB*ffiM(-«t* Lxmstcia 6 <nmi£Wim&w 

A0Lfc o *»«8 ^:ra«3fc3te¥IEI■(w*5V^XVl =3 
0. Ov, V2 =1. 8 v, ^^yW^*gP w = 3 0 0 m 

<b LXv^-y^-it 1/4 o oiwffi3-rss?&TWft 
c<5, *a!R»spflrtwaia*a^-</wiiiJi6«»j8 

fc|pJ«t-8c^UX*3ij % ayh7^htt;l : 112, B 

[0152] mmm 1 o ) hsbw 9 1 ibmum. P 0 - 

2. 3 6 mn, d=l. 65/im, d/p 0 =0. 7 0 40 
P=50° , A = -50° (7? 

3aa3t*^/HillJlfi«8 tR«Jw^SUTi3!9, ay 
h7^ hit 1 : 114, Wttffi<0#«8i»sts 7 0%X*fc 
ofc 0 

[0153] (^*s#j 1 1 ) nmm 9 i p o = 

4. 13ym, d = l. 65^m, d/p 0 =0. 40 
OM^«f6J:^iU P= 5 0° , A = -50* O 
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Mfcl : 110, Mttffi^3t»iaap7 0%-Cfcofc, 
[0 15 4] Ufc«#Jl) d = l. 8^ m. p 0 =2. 
5ym (d/p 0 =O. 72) fc LXte<Oft##i3tl6M 
8 £H£K»&f1SfiJcLfc 0 p 0 /4<d<3p 0 /4T 

O18 0" y>f * httffifcfcSj&s, «ffijft?BS:Sl*BUfc 
ttffiX-(i3 6 0* y-f^ K^«ffitt»«F$tt5!5S, 
7^-Att»W^ttdSffi«)X{£<, #iMyHBB*K:i0 

[0 15 5] (ittfc#]2) d = l. 8m m, p 0 =4. 
9/xm (d/p 0 =0. 37) t LXffi0)*#ttJIJ6ffJ 
8tRi:iW«rMLfco p 0 /4<d<3p 0 /4X- 
M^SEfS]fH8 0° ^-f * httffitfc 
Sj&s, ttJEjK»*B3*PUfctfclBX*tt0 - a--^^-i,co 
ttffitt«»*tt5^, 3 6 0° y>T* httffi<a£5tttds 

[0156] (Jt«E« 3 ) %£gEfPlS{C S i 0»*a«* 
Lfc. d = l. 7 m m t L t UliSftl 8 -effiffl 1 1 P3« 

6 o a ry^r* (ox-t y^y^tt=FBrffix**>o 

[0 15 7] HiAp«flEift»Jc:«fcoXffiactc:a«prtBft2 

^^-^(Dm^mmt \^xmm±^^K\^m<>x»» 
z?lz><dx\ h y ^^K»i-«toX5featift»<7)* 

s«sw»s*^3£B^*e>i\ #«v>r 
sra3te2EBi*. m^J^st^y y* -y K#tzt> 

[0 15 8] (HlfeMl 2) t;i/tLXtt:^7^±l:i 

*^UX3fffla?dSr(ftoX*HpllBBUfe»S:ffiv^ 0 « 

[0159] (12-1) SfiX^^r^ y^ffiSrSi" 
(E.Merck?±»i: ZLI-1557, An = 0. 1 
1 4 7) tw5te^SffijS6iD»JS:SDx.Xpo =3- 5/rmlI 
a^SUfc 0 -feyul^li^y^^ KIElPllBI (0*^^« 
^ttSS : AL3046) l-dl 7 tw^"f £ 5 1^7 trv^*|6j 3 
3(D7t'y^l^SLTd=l. 8 /zmi:fcS»J5fcfc 
-Lfe 0 7 try^fti3®H-*WSfiX-aW««3 U 3 2 
<Di2l->PtbX4 5° (g] 7 l^-f <f> 0 = 4 5° ) <7>*r6] 
■Cfft\ ffi*OStRX-ttCixtw»LXl 8 0 - [HieLfc 

^■^^h^H±rS«ifi^Xie«F^-^t > oX^l4 0 ifc 



(37) 
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5, p 0 /4<d<3 p 0 /4X*>6fc«>* f&fs^CD 
0° , A = -50° WiEB"C2ttOffl3t*Emi-«»U-C 

BS«*fi, a^gistc^-r^iot), «f*i nmn^ 

1 2fiHBW^&£ UX^^^M K 13t*m& 

/®$H[hIS&) , 1 5 l*£!«9*§-38£ls]». l 6 tt»lffl»: 
#S«»!lffl (t 02 , t 12 ) rt^SiSStea^^waKSL 

[0160] (1 2-2) ±&<omM9\\Z&^X. 0 O 

= 10° ti^tctz^ |Sl«**^»ttds#e>ixfco 
[0161] (Jt|fc« i ) — #0>S«K*H-5 7 tf ^ 

jjfa&mmcoimt-gczit m7 <t> 0 =o° ) , {& 20 

^*#ttPJU--efc-5K»*f^fiKL^: 0 p 0 /4<d<3 

[oi62] 1 3) mmm 1 2 -cm^itm&t& 

fi8««:*fAUT»e>n^:3R^ (p 0 =3. 2 M ml^S 

^^itt^M^, ^ffi^Ji 2 tra— -efcSo ) t^o 

^t4 1ttTHK (JHWS£B*L<ttE»»«) taKS 
^C7t>^10^, 4 2fi±Sfi K 
KS£;Jxfc7 fcr^«L3<0*|fiK a ! St5a 2 l^^tl^ 40 
7t*V^fpJ4 1, 4 2d* y , 4 3^44(2 

tt&*U ffl^*S4 3 fc ytt^/^i-^bj , Mft$&4 4 

a 1 = a 2 =0" 

bi =4 5° . b 2 =38* 

m+SJKfl^faU-ixfldStt (*r + 180° =360 

* ) *>*3c3&R18«:l*«»* B& U r - 1 8 0° =0 

* ) <B#tB*W«»fc + 5C 5. 50 



[0163] sx±<D x ? \zi,x'&bnfcm*<Dmmz.m 

1 1 (Z^i-«JEK?KS:BliDLfc, HEI(;i*>M^X4 0 lft 
t*4 0 3ttjfe*«ffijfi«t«*«ffi»»^ja«[Jg^fe 
0, 4 0 2 t 4 0 4(ira3R : ?-a?««5t:*JS;S**)5>fc 
-To IRJBMTj . T 4 W3 6 0 4 y-f^hwip^ 
ttlfi, T 2 ftt*T 3 X-ttO* y-f * h<a2P3c3£ttffij&5* 
31 U LX7t^l^S'J$nx^5o 
7U*(BP w= 3 0 0 v s t LTfa- x-f — tt 1/4 0 
OlC+B^-f-eS^ (Tj =T 2 =T 3 =T 4 = 6 0 0 /1 
s, F j =F 2 = F 3 = F 4 =6 0 0 /i sX400) X 
SKftLfct::^ rrvh^^htfcl : 77, W#ffiC03t 

«*lC^kS-frX«*Lfc^C^, (xtt^rfil) ± 

6 0° J£U: % JiT (y(**rPl) ±4 5° «±0>««X« 

[0 16 4] *H16*l](Ci3V^Xtt. PPiDKJKtciJ:oXtt 

y -*-r ^^^@<b Lxi?fflJi*»*«Frai-«ox 

£M$£ix5coX\ **fi-r h y ^^iE»^J;oX**j»«: 

^#v^^^^^^^7 p u^^co^t/^;^^xfea 0 
[0165] mmm i 4 ) *m&y\<nm&m&x&m 

[0.166] ^7^SK-bt-«*ttT^ y /i^«J3BSS:=» 

ymz&ix&mv. ErpiKa#ft^7 fy^s^tt 

_h{^ 1 TOawaSi^^-^Sr^fiKUfeJbtciS i 0 2 

/c 0 ±sB2tk^s«*^-<— y-^^Lx^'?^^, ia 

l 2 (BrffiEl) (w^i-«3So-fryu4r4ifc 0 PlUic^tt^ 

[0 16 7] llt^-7f>f 5 »AiftfiK* 

(E. MerckttSl : ZLI-1557, An = 0. 1147) Id* 
*SttfS*D»JS:JDx.Xp 0 =3. 2 /imtzBUlLfco iB 
|plMW»^tt^y-f ^ K (B^fiK^AtfcK : JALS-30 
0) Lfd 0 d = 1 . 8/2 d o = 2 . 50/im 

<t Ufc 0 ^fc'V^SW— #<OS«T?liriR^3ai-J*LX 
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2 0° <a#rSlT-fTV\ «&*oaS-C#irtulw»LT 1 8 
0* HteLfc^lfiliZteSSrffiLfc (*r = 180 a ) 0 
±IEMfiftj*»Sr*tAi-<5 t 7" l^x w ^ h ft li±TS« 
i£§t'Smtotai4° p 0 /4<d< 
3p 0 / 4 IFSffltwfeJtSttfi^WiElfll 
ttS*Rfti»*^ic:!lj|UiSttS:»oi 8 0° y>f * htt?S£ 
ft o 7t 0 — d/p 0 £0. 7 5fc£*&Mt, ffitPe^ 

* r + 180n (n = 1 , 2, 3, • • •) 
bttr). d 0 /p 0 >0. 7 5T-fc5fci6. #ii*ffl5-e 10 
H«(Sitt3 6 0' * httffiKfcofc, 
[0 16 8] ^±coj; 5 lwLT#fcftfc*^<£>««t;il9 
1 3 <73«JEjK»S:H]*D Lfc 0 PI9* 3 0 1 lijfeSEWSiK 
3 0 2 itim ^W>m$iM, 3 0 311301^ 3 0 2^ 

Si-5o t 0 Rt/t ! fi#/r^>f^ hftBS r + 1 8 
0° ) ftt/ft U r - 1 8 0° ) <Blpft3&Rl»*ra!R-r 
57l/-^fc9, t 01 t t n fia#lfflM. * 02^*12 
te&MIRmWI&m-ro *r + 180 8 = 3 6 0° SrBfftt 
ffi. <frr-18 0° = 0* ^W:f6P = 50' , 20 
A = -5 0° a>ffi3te«EB£ + £*«w<fcoTEIl 1 \zBt 

M3 6 0 a wy>f^hftttt5fc«), IPJBSBIwjs 
l^CB3teiSix£ 0 aRfflPflT! , T 4 t?fct»3 6 0 - V 

■«( * h<nm&i£Vtm, t 2 &^t 3 -cfio° y-r^h^ 

^^I^MlTV^o Vj=30v, V 2 =1. 
0 ^i/*«p w= 2 5 0 /isi: —it 
1/4 0 0\Zft^-f&$iM (T i =T 2 =T 3 =T 4 = 
500ms, F i =F 2 = F 3 ==F 4 = 5 0 0/isX4 
0 0) "CSEftCfcir ^yh7^hltl : 102, 30 

[0169] (His^j i s ) n*s#i i4t mm<?> s 

fcfcl&teLfctecD«£^r. *w«fifc<0»rffiia*:l9l 4 

[oi 7 0] mmcoTmif7xmfo5±[z^ mytm^k 

U^n^ (Cr) ^ft^-tt^-^Sr^/ifcU j&jft 40 

fc-cttwsfbafca&^r^ y A4»j|gjf 8*^ct I TO 

->4 £^/#Lfc_tlCS i 0 2 «J»»3«:^U-CElPia 
2^Mlt, ^Wcfco ±IS2«C^S^^^-<- 
*Sr^-LT±ia^ n^^ft^Bt? I TOgfllffiiJSSifii 
U-Clf* -6«tz3R t> *;b*fc. 

[0171] i 4 £ isi«*aftj|safiK**5<t t^ierpi 

M£/Bl^T. d=l. 8/2m£Cfc 0 7tT>^fti3Sf4— 50 
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*"CDS«T*ll^cOiatZ>ttLT6 0° <75*|p|t?frV\ ffc£ 

coas-ctt-ixiw*tLT i 8 o° EteLfc*rfiji;i#y®s: 

SSLfc U r = 1 8 0° ) 0 ±E«fi*a/£tt£#fA-r* 
4° p 0 /4<d<3p 0 II 

tEtt«fi«Lfci:5, = >h7*hJ*l : 11 
^£9. #H*jfB^3taa** 5 »x.?>n=» v hit 

[0172] (gastw i 6 ) *mmmn, 

^^**twcfcS*7"-*^S:^rffii: Ell 

6«-=E:«o»j*^»rffiia*^i-o #-s§-wai 4 tract?* 

5 a*. f?*l 0f±^77-7^yv^— <^St?fcS 0 

18^7-7^^-1 o^Ht*¥ffl<ki-5f^ffl** 
ct*3 0, »3t*W9iwj:oT*iif*ao*aa*dsa) 
h7^ Mt«ri««)xv^o m&w&n, mm 

«l(c:*3ft5 (1-6) R = 0, 2 8tf>t>0«:ffl^3» 
^^SXfcofc 0 *H»M**7— S^ffi^afft* 
^B{d^-r6#^, = v h7^ hJt^aiaaPdSffix 

[0 17 3] 

^s^< ^Wt?*ofc±lB«*^S*ttB8JH^«r«*i-S 

[[§]l] ^jgw^sSiBft^fR^-^WrffiBlo 
[El 2] *3gWo*ft«*C5t^3R^<7)Wrffiiao 
[19 3] «3fcttoaft<D£tt**'*-H. 

[194] ig»jffi^^^-ri9o 

[[9 5] Mftmnfimp. A<Dmmmz^i-mo 

me] mmmm&Tjki-m* 

[197] mmkmft&mxfa<Dm&%®.w-tz>m<> 

ims] mmm&coMf&mo 

[19 9] «lk#j:Jfi*M(OH««:Rn-rdBI. 
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[iai o] Eisftia^iPifcffl*tt^i!i«S:»M-*-5ia, 
imi i] iM&issesr^-t-ia. 

[mi 3] mm&m^Tjk-rmo 

[014] »fi*^*^<o«3tSr^-t-»rffiiaa 
[Ell 5] ^^-jKfia^^^flligSr^-rWrcHiao 

1 tt*^F- 

3 3&$tJi 

4 gP^fg 

6 v'— /wffltt 
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7 

8 «KJB 

9 mutw 

I 0 ^J7-7^f^^- 

I I m&'<*/i> 

12 ^s/^ 7>f h 

13, 14 ggVj[£l3g 

1 5 £HMg4H&£[i]K 

1 6 £tNgft££[H]Bg 

10 1 9. 20. 33, 41. 42 7^>^*IpJ 
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